Neuregulin-1 type III knockout mice exhibit delayed migration of Schwann cell precursors.
In an embryonic developmental stage of the peripheral nervous system (PNS), Schwann cell precursors migrate along neuronal axons to their final destinations. After birth, they eventually wrap around individual axons to form myelin sheaths, which insulate axons to increase the nerve conduction velocity. Some growth factors and adhesion molecules are known to control these developmental stages from in the fish to in the mammal. Neuregulin-1 (NRG1), which is composed of many alternative splicing variants, is such a growth factor. Among these variants, the type III isoform of NRG1, interacting with ErbB2 and ErbB3 receptors on Schwann cells, plays an essential role in myelination in the fish and the mammal. NRG1 type III is also known to promote migration of fish Schwann cell precursors; however, it still remains to be clarified whether mammalian type III isoform does it. We have therefore generated type III isoform-specific knockout mice in inbred strain. The mice result in delayed migration of the precursors from the dorsal to ventral root via a peripheral ganglion, comparing littermate controls. Similar results are observed in an in vitro migration assay using reaggregated Schwann cell precursors. Furthermore, the knockout mice exhibit reduced myelin thickness, consistent with the established role of NRG1 type III in myelination. These results indicate that in mice, NRG1 type III plays a key role not only in myelination but also in migration.